and then washed with distilled water to remove sugars and organic acids, and the product was then eluted with 80% ethanol. Finally, the mixture was concentrated using a rotary evaporator, and lyophilized.
Preparation of the procyanidin and monomer fractions
Briefly, the AP were dissolved in methanol and subjected to normal-phase chromatography (Inertsil PREP-SIL, GL Science Inc., Japan). The PC and monomer polyphenols were separated using a mobile phase consisting of hexane, methanol, and ethyl acetate. The eluates were collected, concentrated using a rotary evaporator, and lyophilized.
Analysis of compounds
Analysis of the major polyphenols in AP (i.e., chlorogenic acid, p-coumaroylquinic acid, (+)-catechin, (-)-epicatechin, phloridzin, phloretin xyloglucoside, procyanidin B1, procyanidin B2, and procyanidin C1) was performed using reversed phase high performance liquid chromatography (RP-HPLC). Briefly, this HPLC system was run at 40ºC and equipped with an Inertsil ODS III reversed phase column (GL Science Inc., Japan). The eluate was monitored using the absorbance at 280 nm. At a flow rate of 1.0 mL/min, the mobile phase consisted of a mixture of 10 mM potassium dihydrogen phosphate solution (pH 2.0, adjusted with phosphoric acid) and methanol (8:2) for the first 10 min, which was followed by a linear gradient mobile phase of 20 to 27.5% methanol for 20 min and a linear gradient mobile phase of 27.5 to 50% methanol for 20 min. Subsequently, the mobile phase concentration was held at 50% methanol for 20 min. Analysis of PC according to their degree of polymerization was performed using normal phase high performance liquid chromatography (NP-HPLC) [2] . Briefly, this HPLC system was run at 25ºC and equipped with an Inertsil SIL column (GL Science Inc., Japan). The eluate was monitored using the absorbance at 280 nm. At a flow rate of 1.0 mL/min, the initial mobile phase consisted of a mixture of hexane, methanol, and ethyl acetate (7:3:1). This was followed by a linear gradient of hexane, methanol, and ethyl acetate in a 2:3:1 ratio for 50 min. The contents of the AP, PC, and monomer fractions are shown in Tables 1, 2 , and 3.
